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nri^^-So ^tx, cc9^2® ^.5-— 1 0 1 b3E;s[E]^ia 

1 0 2 b^^'0i,Z^mt^Zt\Z^-:>X 3Dii;<yS 1 

[ 0 0 5-9 ] fc, ^^nm^mmxitm 3 a)^ss®jfi?i 

®X-i. U >X 8 4 >X 8 6 R ii^P^tC 

i;^rSi6D^Atcrtmm©:^fPi4^{b^-&^VAP 1 0 3 

ifi^iiibtiX^^^. CCDVAP 1 0 3l±VAPr^^^i 
30 x-^ 1-0 4tCglS^n•?:^^^o ^UT. :&{BJ<7)li^^ 
^8 7 R±tCjS^^tl5F^^S^^(^:^fn]i&*-<©VAP 1 
0 3(c<tor?S^M^n5J;^tc*^oTo^o ztiizj: 

0m%^miEi-^ztifix-^io ■ 

[OOeOl^CX. ±tm^o:>^0fZ$>':>Xitm3<D 
\m\Z. X-AU>X8 4i:5«y©^au>X8 6Ri: 

o^tc 1:^(5] cD^tcf^mm©;5rpi^^fl:?-ti:«.VAP 
40 1 0 3*©(tt©-CN in$^®OTA5orti^m©^^°r 

(Drzif>. VA? 10 3tCj;oTeffl!l®M^^^8 7R± 
^ ^ ^ n -5 mm<^ :^ fRi * 25 ^ ^ 1 5 C t J; 0 . 

[ 0 0 6 1 ] ^tc. m9{t:^^Bn0m^<DmM<Dmm^ 

h^^^gli'Xx A t SSlRS^JtC W 0 ^AT^ffi t § c: 
i: "C § <t ^ t b ^) ® -C * o 

50 [0 0 6 2 ] tut^-iys ^mmoBmop^^mmm^it 
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-ri 1 1C3 DX3-7''>;^7^Ai:^^^g&i'XxA 
t^mtRi^izm^mi.xmm'sjm^i^^^^y h 1 1 2 

2;c{i&:&2-3CD)fe^mi 1 3a, 1 1- 3 bi)iHat:re)n 
-cv\§o ■ .- 

[0 0 6 3] ccr-. i^pi^^^^ l' l 1 2i^iZii^i^7. 

1 l0!^^^^l^i:(Dji^gptc:tt;^.ii-7-i l 
l^pe>©F*3ma^S&^<?3^#m.t 1 3a, I13btc 
^S-r-S^irUXM 1 4 a, 1 1 4 bi)iES:^nx 10 

[ 0 0.6 4]^tv ^ i rUXM 1 4 a, 1 1 4bi: • 

116a, 1 1 6 bAi^f^fi)^^nTV^^o 
[0 0 6 5] ^fjtc, 1 3a(ci±mi7- 

'JXA 1 i.A8Lmt'h.o:>^*)^UM\C±R^t^m2y 
■JXAl 1 7ai:. S@ffi(^X-Al/>Xl 1 8ai:. 

ifegm^M^i^^i 1 9 aicij^^t^^nrv^So cc 20 
r*v 119 a.^mmm'^^mm 1 2 

o;c^s^n■cv^^o^b-t^ ccDfli^^^.^gjMmi 

2 OtCio-C&afflCD®^^^ 1 1 9ali^lfltC^Lr 

[0 0 6 6] ^rz._^m(D^^^l 1 3btc(imi7^U 
1 l 4 b^ByiP?)®^ ^ *iI^tC:^£^tsm 2 7"U 
XA 1 1 7 bi:. :&gffl£OV>X 1 1 8 b ^gffl® 
^^18^1 1.9bi:Tt)S^ltf>nTV^^o 

[ 0 0 6 7 1 IGaii^l© 
CeUl 2 lCDX;^3iStc. ^t^egffim^^ 1 1 9b 30 

(im2cDCcu 1 2 2cr)X:tiJgtc^n^nm^^n-cv> 

5o ^Ct:^ ^'HCDC CUI 2 1 £0m;b5St:(i-jagfltjf^ 
2i>:^0TV^-i^r-^'5 2 D^-^ 1,2 3t><tt5X^ 

v^n^^^-^S' 1 2 4 5!^s^n^ng^i^^nTv^So 

[0 0 6 8] m2®CCU 1 2 20mtim^Z\t7. 

■ 12 4iiJlUtfe}ftai^Sl 2 SA^^tl 

^n^^^n-CM^So ^F?)tc. x^v>=j>^^-^5' 1 2 
4cDm;f3aS(i:Si{*: (3D) a^>b^Rrtfe^j;3 d^-^ i 2 

[0 0 6 9] iKO^l 1 5©^^U*(.>SgWt?l 40 
tt)|^OS>J®ail 2 Ttcigifeg^nTl^^o .^UT. C©^ 
O^ipSPl 2 7tCcfcoTiKt)^l 1 5cD^SSrt-N0mU. 

[0 0 7 0 ] ^fcx X-AU>X 1 1 8 acOS^b^v^ 

'sgs&^mfix-ASijsigpi 2 8icm^^n-ci^Sa 

^©X-AMSPl 2 8tC<to-CX-M/>Xl 1 
8 aOX-^Sb^^i)^»$n^.<J:a^c^oTV^2>o 

[ 0 0 7 1 ] s fc. m^m'f^mm 1 2 oiisi^^^ 

^^^M^SBl 2 9tClifeJfflm^^l 2 55t>s^^^n 50 
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Tl.^^o ^L-C. COig^^^^i&^ij^gei 2 9tCj;o 
T^gmcDm^^^l 1 9 a5!)S)t$fitC^tLT±T&:&C 

^ fj -r -5 IS A* ^ n ^ J; ^ ;c ^ t: I ^ ^ o 
[0 0 7 21 ttc. ^^mmp^i 2 7. x-A^j®ia5i 

2 8.:fc J;0?^^^^^®iS!JSlge 1 2 9 \t^ti^ticm^ 

iE^^ihtst^^yb n-7 I 3 otc^M^nrt^^o 

ccony h o — 7 1 3 Otcli^PjtcSDXn-XvXT^ 
Ai:m^^^'>X7^z.i:$-W0^X'&WgiX'i' 'v5^ 1-3 

[0 0 7-3 1 ^)c:tc. ±I3mfi£©f^fflt^^V\Tl5i0^-rSo 

y 5^ 1 3- rCDtSf^tC J: 0-C3 D X =J -Xi/X X A S t li 

m^^^ ■> X 7^ A © -rn*^-^ 3!)^MiR ^ n 5 o 

[ 0 0 7 4] CC;T%^J^X'f.'V-^ 1 3 l-Cf3DXl]- 

x^/xxAi)SMS^^n^fc. KD-^^ i 3 oipeai 
i 2 s-^^r/mmmi'^mm^ 1 2 9 tc^ n^nx' 

ti^n^o ^UT. ^lED^I&SiJ^gei 2.7tC<toT«!!f) 
|gl 1 53!)*xn — XI 1 ld*f>®^tS&4'lC}f A^n-So 
X-AM®gPl 2 8C<toTX-AU>Xl 1 
• 8 a.tf ;&@ffiCD V yx. 1 -1= 8 b iilH! 
n. ^ tJS^^^^iOft'J^gP 1 2 9 (Cj;.o TJi^^^^ 

^^mmm 120 (omm^it:^Emm^n^ 1 1 9 a© 

^'t^t^&Umo^^^^ 1 13 a®^iai:-Stt^<toC 

la^^ti^o zcd^^^tn »:©3Dxa-X:i/X7^Ai: 

[0 0-7 &] 3 DXD-X'>XxAi:b"C©®l{^B# 
C{±X=3-X1 1 l)tP6©^t (F*3^M^) (i^')«l 1 
5 ^ 1 X'JXA 1 1 4 a, 1 1 4 bt. ^2 X'JX 
M17a, I I 7 btiZ^*)tE.^0^(D^^{znmt 

1 3atcAlt^nfe^ (f^^m^) (iiKOKl 1.5®- 
:;^©ife?fDM^aSei l 6 a, m l X'J XA l l 4 a. m 
2XUXA1 1 7 a. i£gffl©X-AU>Xl I 8a$: 
m»;3gfiLT£Sffl®m^l^^^l 19atcm^^xSo 
^e>t3. SiSyro^^^^l 1 3 blcASt^n^:^ (P*9lS^ 

m itm^i 1 5©ffe:^0iKom^pgei 1 6b. m 

IXUXA 1 1 4 b; •^2XUXM 17 b. :&effl® 
bVXl 1 8 bSmiJ[:)Sd&UT:&@ffl©SI^^^'l 1 9 

bicjg^^n^o 

[0 0 7 6 ] ^fc. £@mm^^^l 1 9 atd^^^n 

^cf^m^^tt^mt^tc^gi^nfc©*>. ^i©ccu 

1 2 l(CA;f3^n5o IBl^k:. Seffi^^^^l 1 9 b 

2©ccu 1 2 2 tA:^^n5o ^ UT^ ^umm^M 

^ 1 1 9aiiJ:Uf6@mm^^l 1 9btC^^^n. 

li. ^ICPCCU 1 2 li>J;Vm20CCU 1 2 2*^ 
"CX^-^>=i>;-«-5' 1 2 4lCA:^^ix^o C®X^-^ 
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• wti^ST*. 3 D^-^' 1 2 6(i>i®®a^^gM-rsc 

[0 0 7 8 ]:CC-Cf. iifflODX-Al/>Xl 1 8 aCD 

[0 0 7 9 ] ttz. ^t^X-f -y^^ 1 3 IT-^&^^i'X 
xAiJi^lS^^n'Si:. u> ho— 5 1 3 05!p?>ai:^7?n 

OmSISl 2 7tCj;c.TiK'3Sl 1 5A^X3-ri. 1 1 

[ 0.0 8 0 ] C.CD^Sf^^i'X-r A t L:C£OKlf^^Cfi 
14a. 11 4 bi:. ^27-UXAl 1 7 a, 117b 
[0 0 8 1 ] Z<Dt^. :^m(D^^^^l 1 3btcAM$ 

nfcjfe.([^a^^) tiSiruxAi 14b. ^2ru 
xAii7b. \y>xi i&h^m^m^i.xm^m^ 

1 IQbtCSS^^ns, ccDi^^lg^l I9btc{±. X 

=r-Xl 1 i0^m±^(D[^um^i^mmtixr<^^. 

■[0 0 8 2 ] St, :£ffliJCD5t^^ 1 1 3a(3Al^^nfe 
yt {P^U^m (i^lX'JXA.l 1 4 a. ^2 7-'JXA 

117a. X-AVVXl 1 s ai.:^m}^m^Lxmi^m 
? 1 1 9 aCi^^^nSo C®i:t, iSS:^? 119a 
X-Al/>X1 1 8atcJ:^)fi£:^^nrcf^m^^ 

2 0tcJ;Df^mm^®«)Dt±it{iZS$:^x5.Ci:T*2 D 

So 

[00 8 3] Sfc. ^2C0CCU 1 2 2 itpe>®ai;bft^ 
ffi^gl 2 5tCA;^^n'5<, <l<IifeatBSgl 2 SA^e) 

. cDm;bfi^(±s ii^^^^s&K^ 1 2 0 mmt^m^ 

S^MffiiJ^SPl 2 9tcA;b^tiSo ccoi:^^ ^2© 

c c u 1 2 2 A* e. fefflm^s 1 2 5 e>>i s efe&m^ 
^5c:i;-c% F*gm0^tt=osffd^4®ffi^ds?#f,nSo ^ 
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^ocm^^^S&^mi 2 0(Oi&{^*^l^t-§ci: 

2 0^-^5^ 1 2 3®il®±tClS^i^4:{)*4^^{ii^lC 

[0 0 8 4 ] ^CX. ±IBm^®*>0{CSo-Cttifet^ia 
^*^f#^ns»o .l-^t*^. xn-Xl 1 ItSDxn- 
Xi/ X X A i: m^^^ X X A t $i§iR6«)iC«J D T 
- ^ffiqltg'S:;^^^-^';' K 1 1-2 ^^SftpIi^tcKN-l^. ^ 
gJX'f -y^ 1 3 l ©Jg{'^tCcfcoT3D;^=t-X>':;^7^A 

^ (im^^^ -> X X A c7) V \ * M or i£ t 

10 fcCD^. 3DXl3-Xi:m^^^vX7^A^$'iJ^{Ci;& 
[0 0 8 5] Sfe.- 3DXiJ-X>'X7^Ai:UTC0^^ 

• ^ictim^^^iiOTSs i 2 9 tcg;o-cs^^^^^ib 
^mi 2 0®!|gi6S^ia^1-SC^t;:J:t),- 3D-;^;3-- 

[0 0 8 6 ]-?f>tC^ m^^gli'XT^AiiUt^figm^ 
tCli$&^4 6D5tJSgii0^i)S2 D^-^ 1 2 3®il®±{C 
Jfe<i:<t^^^4cD$feMA?2 D^x^ 1 2 301i®4^^ 

(ig tc SH^ ^ n s J: ^ tc F^mm^® ^ ^ H s <t 

20 -ptCJiMT-tSo 

[0 0 8 7 ] .^^5. ^^H^ti±IBIIMa?fF$*g(cf;aS$ix 

[ 0 0 8 8 ] IB 

^iM.^^^p^^mif^h(D%m<Dfk^^itm^^ni.x 
±T&S;^[R] ^ -a- s pT^ X X A h qi ^ X X A 

[0 0 8 9] miZ^2) BtHBRT^X'JXAtf, 

jB^i^M ^ ffl V ^ t qr^m^ X u X A -c- s 5 c i: ^ ^aa i: 

(mBJl3) BifSBRT^XUXAiJ*. S5f¥^°r^Rla£ 

i3i^^^m^^xm^^f\.xiy^zh^^m:tt^m^m 

40 [0 0 9 0] «t33^3©^^ba:9i:tS^M) 1# 
I^q2 7 - 1 1 5 9 9 5^0. X7">y 1^>^^-:J' iliiS?) 

^ u r fiM^i § 1^^ -r s ffiii-e ^ s i: > o F^g^;^ 

[0 0 9 1 ] (mB^30gfl«]) Mi^ttcOi^VxmS^ 

■(f^gBJg'3®^M$/S?^-r,S^g!i3<tWffl) 
50 ffl'i>ss:)?fR]SJS5T¥^m^fi*JC^^^^*^{b^-y-SX'j 
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[0 0 9 2 } imm^) HfUBRi^T-'jXAA^. fga^B 

[0 0 9 3 ] (ftlB^S)' >feia±C±l3pI^7'UXA 
[0 0 9 4] - ({tgaJll'-5®@&fl) 3 CCD:&^7 
[0 0-9 5 ] (mB^ 1^5(DlSM^^^t*^gt*i=t 

^ n s f^i^^^©^^ ^ pt^ -r 5 o 20 
[ 0 0 9* 6 ] (ftgem 6 ) :7.^-yt\m^^hm^ 

[0 0.9-7.] .Cm3^7). BUlB^^{4SW^#^t-«r 

as© ^ 5.- * :S r c ^ =& i}^.^ h-r * mzm. e © t^m^ 

SSo • 30 

ffl v> s c t * 1 1- 5 mea 6 F^gmm^So 

[0 0 9 8] (mB^6.-8«)^^b,t^at^^®) 
i^mW-l - 1 1 5 9 9 5^C^^ix^:^^-rti^ 

D. HDVT. I 1*^7. l^qjm>fe?tJ^^'5;t:®]Si^ 40 
[0 0 9 9] ({tSB^e-SOgfltJ) 3CCD:*7^7 

[0 100] ((^§B^9) F^m^iJj^y^rt^^^t^ffi 



[01011 (MIB^ 1 0.) mi!3:y£lg:^[Rl°J^^© 

{(tiB^ 11) aJfIB^^;^f^^^*®!A*. Wi{i^mm^ 
gB^9<?)ii*:rt^m^g* 

[0102] (f^lBJl r 2 ) « HufB)tilS:^fSl pi^^m 

(ftiB^ 1-1 2o%^m^) -flstcjiafismiif^Hm 
mMm.tLx^m^^-z o a 9 e-t.^^^^^^^nr 
[0 10 3] cntc^t. ^m^i-\ 1 5 9 9 5#-e 

[0104] ?^0¥7 - 1 1 5 9 9 5^C(±. fil^l^^ 



to 1 0 5]-^t. m^9E^^m^^^l5ffl:^^^^^:bT^i^ 
/^M©CCD l:fe-C^fi£^nfc/hii®;tJ^7tff'<^i> 

W±©M^S^II3St-5^^^•t;i^^> (HDTV) 
[0 10 6] ^t^BS6 1 -2 2 3 8 1 S-^iS^iC. JS^f 
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[0 10 7] ^tz. ^m¥2~l 4 8 0 1 3^tC. MB 

[0 10,8] {mmi^i2<DmmL^dttim 

m) #^¥6 - 3 0 8 9 6^i£:^-Cji'. D^V^^^Vr- 
[0 10 9] ^^^¥7 - 1 1 5 9 9 ^±{^tl^ 

fbrn-c^ 0 . • 'm(D[^^m t t v * ^ ^ bs^x* 

[0 1 10] Sfc. ^7-$:ffiV^fc:^^^T•ti^ ffi^^^ 
[011-1] (ftlBJg 9-1-2 (D'ift^t^m 8 

- 1 6 0 3 1 e^i&^t::. :^^-y'<DmX3^^^b. 

[01-12] nmW-l -.3 2 8 0 2 4-ti>^tC, r^flgp 
^ W -r -S ® tS :^ =1 - :7- $t as 2 o (D ^ ^ i: ii ^ ^ 

-C ;^ :3 -r^SlA^^ f tCti^^lf S C t A^-C: § 

So 

[0 113] {mzm9--i 2(Dm}^L^dtt^^ 

m) 8 - 1 6 0 3 1 6 ^^Wi<D^^^i^7. n - 

^ti^i^m^i- 1 1 5 9 9 s^icTj^^nsct^^tm© 

[0 114] t#^¥7 - 3 2 8 0 2 4 ^^i^<D«fc 9 tc. 

T-§^J:v^i:l^9^^;i^^^rSo S.fc^ MSi¥7-l 1 5 
9 9 b^^CTr.^ti^^'y^Jim^nmm^^t^ti^y 

3 2 8 0 2 4^^mo:^mX\t. Xa-7*$r3i5i^-a-5 
^ S ^£ J?iJ tc ^ 1 1 jS: 1 1 n ( i ^5: ^> ^j; ^ i: ^ 9 ^ =S: ^ 1 5 o 
[0 115] iHtm9-l2<Dm) 3DXD-7- 50 
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3Dxn-7*T-m©^gl^Rrifetct-So 
[0 116] miamiS) 20(D^^^iCJ;D&€ 

[0 117] (ftiB]Si4) .mu-^^r^)Xhifi. m 
(f^sa^is-) . fji2Rr^x'jXAi^<to. *ii^^b. . 

Sf^lBJll 3CDi£{*:F^mo 

[0 118] (ftlBSie) BHIBpT^X'JXAAi.-m 

SCil^^^'StttSN-IBJ® 1 3®5:<^:rtm^o 
(ftlBS 1 3 -1 6 i?)t¥3^fi^^g) ^^^8 - 16 0 3 

s^{b^-i^> mkumotL^m^^^t^zht^x^^ 

[0 119] CmB^l 3-1 ^(Dm^\^^r>tti>U 
E) ^^^¥8 - 1 6 0 3 1 6^i2:^®^^^J^^-=£ 

[0 12 0] (r^iami 3-1 6cD@&fl) ss^a^t^i 

mmL^. ^Bfzmmn^mmt-^ztifix^i^i^fH 
(mm 1 3-1 G(Dmm^m^ti>^^ii^v^i'^m) 

^^ii^i^msixi3i<x^m^^^mn%^mt^ztti' 

[0 12 1] (m3ai-6®^M*P^t-S^g:iJcfcZf 

f^ffl) n&x^m<omm^^^x^ ^r*) xi^^m 
i^^^ztx:. mm^^m^^^i^^^^<^x. mxmm 
^om^^mnmmmm^mnt^z ti^x^^o 
[0122] (HE^m 1-16 mm^WiP^u 

' [0123] (ftlB^a 1 7 ) rt^mi:, mJlBP^^^cD 
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[0124] (N-iam 1 8 ) Hi|IBitlfi{§[Sl¥Sli. IS 

■ [ 0 1 -2 5 ] ■ mtm 1 9 ) mt^^mu\^¥mt. m 

[0126] (f^gflJl 2 1 ) B5f3^ffi{@fRl^ ©ti. ® 

i^^ztizj^^. ^^z:t'{zm^m^^it^'^^zt^ 

[0 1 2.7 ] (f^gs^2 2). mm^tmi^i^^mit. ^ 

■ mnmtz0mmnm(Dm\z^^ixtzmmi>'iotj:^E.n 
rv.xi^'(:$>^zt^nmttmtm2o. ttz^m 

[0128] mtm 2 3.) mtditm^\^^mt. m 

^m^y')yC2^'c&^zt^i^m.ttm^m2o. t- 

[0 12 9]. (^3^2 4) muE.nr^)Xh^mm 

mx^n^tix\^^zt^nwittmidm2 2131a® 

. [0130] (mBJg2 5 ) f^^^i:> mtz^u^t 

mm\.tczt^nmtt^p^WMmwi<. 
[0 13 1] ({^13^2 6) mz^/t^mt^mt. m 

IH^ r 'J X A T- ^ -5 C a ^ ^® i: -r 5 f^!3m 2 5 13^® 

[0-132] {mzm 2 7 ) mt^^^mt^mt. m 

ztt:^mtti>i^tzm2bmm0p^u^m^<, 
(N-I3JS2 8) ^^mt. m^^^m<D^m^^mm 
t^mm.^m^mK,rz\^ummmic^\^^x. ^^113^^^ 
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^nwL^wM.^Mzit^&^^t^:^v'\ytm^m^^^ 

$ii^mtt^9t^mt^mt-^^mti>zt^^mtt 
^i^^m^Wo ■ - .• 

[ 0 1 3 3 ] {mm 2 9)- mB^^^it^mt.- m 

10 -x&^zh^i^mttmmm2smn(o^imm. 

Wo ■ 

CftI3^3 0')/ mtZ9tmmt^mit. HuEte:^^^^. 

ztifi^mji'^^mny')-:xi^x^^z.t^^m:tt^ ■ 

- N-!3^ 2 -8i3«g®f^mM^eo= .. 

- [0134]- mtd^m 3 1 ) mtz^mu\^^mt. m 
mmii^'^^f3imnt'^^^zt^nmtt^Htm2 s 
i3igco(^mm^go . . 

(ft!3^3 2) ^:^xmmt^tztb\C&^n^^\CBm. 

.. t3&;&cD^©ti^$^^£:^{b-r--5fetok:. Bu!3-:^®3t^ 
tcEE^n. z(Dit^(D^m^^^T^^^u\^^WL 

zt^^mtt^.^w^m^Wc. 
[0135] (f^i3^3'3) ■ mB^mmi^^mt. m 
ii^mm^ni^btjio. mM^^itt^ztiJ'ui^rjiS!^ 
mnyvx^x^^zt^^mtt^mm^ 213®® 
• f^nmmwo ■■■■ 

•[0 13-6I (.m3^3 4) mzi^mi^i^^mt. m 
30 ^^ifini^tjimm>^(bi3i^zt^i^ntt^mzm3 2 
s3i8eof^m^^So 

(f^i3^ 3 5)- mt^iftmm\^^m\t. -no^m^mm 
tzomnnmiDm^^^titzmBtt-i^^*). m^m 

zt^nmttmtm3 2i3®®F^m^^go 

[0 13 7] 

nK.xxm9t0nm^^{t^'^^:Kmnmitmmt. z 

^mm^mt^m^tzfH^mmm^m^m. xmn 
mi^m^^^xmm^m^^m^ti^^um^<D^u 
^kit^'^^ztx. m^^^^J^-^xf^m^ti^\^^ 
mm<Dni$,^^^t^xo^Lrz<ox. zccuiJA^ 

HDTV;b;<7-?>. nU^^ {^^^^ • ^^U) ti 
ti:A'5^<D'hmt^%nt^Z}lt^X^^. 

m 1 ] i?^mmm 1 o:>nmmm(^^n^'^n±^ 
[13 2 ] (A) \tm 1 £oi^is®m^®(^^a^g®ii- 



( 12 ) 



21 



(C) liH^Rl^r'jXACDT'^f-i:!!-^®^® 



^^¥1 0-174673 
22 



[0 9] ;^%a^®^ 5 (Dnm<omm(D\^um^m±i^ 



(B) iMmM^(D^W}m<D^mtfr^t^mmo 

m 1 (D^im^TTitm^m^m. (b) i^^ 2 ©^is® 
ff^^oD?^ ^ X g x A ® ^ 2 t^^BM^ 5^ "rmn&mfiSSo 



1 xn-X 

2. 4 1 .^m^^Tirr^ {^^^m 

m<D 10 3 . TV;b-^^ 

10, 8 2. VAP" CAM^^^b^^) 

3 1 ■ VAP mmmm-mm^m- 
34 f^mm^^s&^m 
4 2a. 4-2 b. Wi^y^jxi: ixmnrnt^ 
, 43 -nmy^jxhrnrnw (mm^m 
8 1 3D*^7 (M^^m) • 
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SPECIFICATION 

[TITLE OF THE INVENTION] 
Endoscope Device 

[ABSTRACT] 

[Object] It is the principal object of tlie present invention 
to provide an endoscope device which can realize 
miniaturization of visual field-converting cameras using 
large- si zed and heavy-weight image pick-up means such as 3 CCD 
cameras, HDTV cameras, invisible light (infrared/ultraviolet) 
cameras and the like. 

[Solution Means] By providing, in a visual field converting 
adapter 2, an endoscopic image- shifting means 34 comprising 
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a VAP 10 for changing the angle of incident light with respect 
to the optical axis direction of an observation optical system 
and a VAP control device 31 for controlling the amount of change 
in the angle of incident light due to this VAP 10 and changing, 
by the VAP 10, the position of an endoscopic image which is 
formed in a CCD inside a TV camera 3, the region of the 
endoscopic image to be observed by the CCD can be varied. 
[WHAT IS CLAIMED IS;] 

■ [Claim 1] An endoscope device comprising an image- forming 
means for forming a part or the whole of an endoscopic image 
which is made incident into an observation optical system of 
an endoscope in an image pick-up means, wherein 

provided with an endoscopic image-shif ting means, which is 
interposed in said image-forming means, comprises an incident 
angle-varying factor for changing the angle of incident light 
with respect to the optical axis direction of said observation 
optical system and a control means for controlling the amount 
of change in the angle of said incident light due to the incident 
angle-varying factor, and can vary, by changing the position 
of an endoscopic image which is formed in said image pick- 
up means by said incident angle-varying factor, the region of 

the endoscopic image to be observed by said image pick-up means . 

[DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 

[Field of the Invention] The present invention relates to 
an endoscope device which is used in an endoscopic surgical 
operation where while observing, by means of an endoscope, a 
treatment condition of an affected part by an operating tool 
inserted in the body cavity of a patient, the treatment 
operation is performed. 

[0002] 

* [Prior Arts] In general, endoscopic surgery is known, 
wherein an operating tool and an endoscope are separately 
inserted into the body cavity of a patient, an image of the 
front end portion of the operating tool inserted in the body 
cavity is captured within the observation field of the 
endoscope, and while observing an treatment condition of an 
affected part by the operating tool by means of the endoscope, 
the treatment operation is performed. 

[0003] As an endoscope device used in this type of endoscopic 
surgery, Japanese Unexamined Patent Publication No. Hei-6- 
30896 has been disclosed. According thereto, an endoscope is 
held by a robot arm and the position of the endoscope can be 
changed based on an operator ' s order . Thus, an assistant, who 
priorly had held the endoscope Is released and the operator 
can freely change the visual field of the endoscope into his/her 
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desirable direction. 

[0004] Meanwhile, the applicant of the present invention 
has filed, as an endoscope device, Japanese Patent Application 
No. Hei-7-115995, which had not yet published when the present 
application was filed. According to this endoscope device of 
the prior art, a technique employing a visual field converting 
endoscope camera wherein the visual field of the endoscope is 
freely converted without using a robot arm has been disclosed. 
Therein, by shifting a partial image pick-up optical system 
of the endoscope by an actuator, the image pick-up range of 
an image by the image pick-up optical system of the endoscope 
is changed. 

[0005] Also, according to this endoscope device of the prior 
art, a movable part which moves a partial image pick-up optical 
system is disposed inside the endoscope camera device, 
therefore, unlike the case such that an external movable factor 
such as a robot arm is arranged outside the endoscope camera 
device, there, is no possibility that when the external movable 
factor acts, this external movable factor may interfere with 
the operator, patient, peripheral devices and the like and 
safety is high. In addition, since this endoscope device of 
the prior art is small-sized and is used in place of a 
combination of an ordinal endoscope and a TV camera, handling 
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thereof is easy. Furthermore, in a condition where the front 
end of the forceps is detected and this forceps front end is 
tracked so that this forceps front end is always held at a 
desirable position such as the central position of a TV monitor 
screen or the like, the visual field of the endoscope can be 
converted, therefore, the position of the forceps front end 
is shifted in an arbitrary direction by the operator during 
surgery, thereby the visual field of the endoscope can be 
automatically converted and operation to convert the visual 
field of the endoscope is easy. 

[0006] In addition, in Japanese Patent Application No. 
Hei-7-115995 as described above, an image pick-up element- 
shifting mechanism for shifting the image pick-up element in 
parallel by means of a stepping motor and feed screws has been 
disclosed. Furthermore, a method has been disclosed, wherein 
the range of an endoscopic image to be formed in an image pick-up 
element is changed by tilting the optical axis of the image 
pick-up optical system by means of a mirror interposed within 
the image pick-up optical system of an endoscope device. 

[0007] In addition, currently, as a camera for endoscopic 
surgery, a small-sized camera employing a construction where 
only one small-sized CCD is disposed within the image pick-up 
optical system is mostly used. However, lately, useful but 
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large-sized cameras, that are 3CCD cameras where three 
independent CCDs are used for respective RGB colors for an 
improvement in picture quality of an endoscopic image, 
high-definition (HDTV) cameras where resolution that is two 
times as high as that of the prior arts or more is realized, 
highly sensitive image intensifier {II) cameras for observing 
feeble light in fluorescent observation and the like, or 
special observation cameras such as infrared cameras, 
ultraviolet cameras and the like, have been put into practical 
use . 

[0008] In addition, in Japanese Unexamined Publication No. 
Sho-61-223819, an optical system has been disclosed, wherein 
a variable angle prism formed of a prism filled with fluid 
having high ref ractivity is used to compensate for hand-shaking 
in a video camera. 

[0009] In addition, in Japanese Unexamined Publication No. 
Hei-2-148013, a method has been disclosed wherein the visual 
field direction of an optical system provided on the front end 
portion of a soft mirror is converted by means of a liquid 
crystal prism whose refractivity changes depending on the 
voltage. 

[0010] 

[Themes to be Solved by the Invention] In the device 
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according to Japanese Unexamined Patent Publication No. 
Hei-6-30896, there is a possibility that the robot arm holding 
the endoscope may interfere with the operator, patient, 
peripheral devices and the like. Furthermore, there is also 
a possibility that due to an unintended action of a robot, 
movement of the endoscope becomes unstable, and moreover, 
large-sized devices such as a robot arm and the like are used, 
therefore disadvantages in carriage, facilities installation, 
arid sterilization exist. 

[0011] In the device according to Japanese Unexamined Patent 
Publication No . 'Hei-7-115995, there are many advantages such 
that the device is highly safe, small-sized, and can be replaced 
by an ordinal endoscope and a TV camera. However, according 
to such a method as indicated therein, where the image pick-up 
element is shifted by the image pick-up element shifting 
mechanism using a stepping motor and feed screws, if the image 
pick-up element increases in size, the overall image pick- 
up element shifting mechanism increases in size, thus this is 
impractical. Therefore, devices which employ large-sized 
image pick-up elements such as 3CCD cameras, HDTV cameras, II 
cameras, invisible light cameras and the like have a problem 
such that the visual field converting function cannot be easily 
realized. 
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[0012] In the method employing a mirror, since it is 
unnecessary to shift an image pick-up element, it is possible 
to use a large-sized image pick-up element, however, a problem 
exists such that a drive mechanism of the mirror and the like 
increase in size and the overall camera becomes large. 

[0013] The present invention is made in view of the 
above-described circumstances, and it is an object of the 
present invention to provide an endoscope device which can 
realize miniaturization of a visual field-converting cameras 
using large-sized and heavy-weight image pick-up means such 
as 3CCD .cameras, HDTV cameras, invisible light 
(infrared/ultraviolet) cameras and the like. 
[0014] 

[Means for Solving Themes] The present invention provides 
an endoscope device comprising an image-forming means for 
forming a part or the whole of an endoscopic image which is 
made incident into an observation optical system of an 
endoscope in an image pick-up means, wherein 

provided with an endoscopic image- shifting means, which is 
interposed in said image-forming means, comprises an incident 
angle-varying factor for changing the angle of incident light 
with respect to the optical axis direction of said observation 
optical system and a control means for controlling the amount 
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of change in the angle of said incident light due to the incident 
angle- varying factor, and can vary, by changing the position 
of an endoscopic image which is formed "in said image pick- 
up means by said incident angle-varying factor, the region of 
the endoscopic image to be observed by said image pick-up means . 
Thus, the angle of incident light of an endoscopic image formed 
by the image pick-up means is varied by the incident 
angle-varying factor in the up-and-down, right and left 
directions with respect to the optical axis of the observation 
optical system to change the position of the endoscopic image 
formed in the image pick-up means, whereby the region of the 
endoscopic image to be observed by the image pick-up means can 
be varied. 
[0015] 

[Preferred Embodiment] Hereinafter, a first embodiment of the 
present invention will be described in detail with reference 
to Fig. 1 through Figs. 3 {A) and (B) . Fig. 1 shows a schematic 
construction of the overall endoscope device according to the 
present embodiment. In the endoscope device of the present 
embodiment, a direct vision- type hard scope (endoscope) 1 such 
as, for example, an abdominoscope which is inserted into the 
body cavity of a patient and observes the inside of the body 
cavity is provided. To this scope 1, a TV camera 3 is detachably 
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attached via a visual field converting adapter ( image- forming 
means) 2. A CCD (image pick-up means) (unillustrated) is built 
in this TV camera 3 . 

[0016] In addition, forceps 4 are inserted into the body 
cavity of the patient from another position, that is different 
from that of the scope 1. In said forceps 4, a slender 
shaft-like inserting portion 5 to be inserted into the body 
cavity of the patient, an openable/closable operating portion 
6 disposed on the front end portion of this inserting portion 
5, and a grip portion 7 on the hand-proximate side which is 
disposed on the base end portion of the inserting portion 5 
are provided. Furthermore, a color marker 8 is provided on 
the operating portion 6 on the front end of said forceps 4 . 
For this color marker 8, green or blue, which is rare in the 
body cavity, is used. 

[0017] In addition, inside the visual field converting 
adapter 2, a focus lens 9, a variable angle prism (VAP) 10 as 
an incident angle-varying factor, and a zoom lens 11 are lined 
up in order along the optical axis of the observation optical 
system of the scope 1. Herein, the lens surface on the front 
side of the focus lens 9 is arranged to be isolated from and 
opposed to the observation optical system of the scope 1, and 
the lens surface on the rear side of the zoom lens 11 is arranged 
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to be isolated from and opposed to the TV camera 3 . 

[0018] In addition, the focus lens 9 is connected to a 
focusing drive means 12. By this focusing drive means 12, the 
focus lens 9 is shifted in the back and forth direction along 
the optical axis of the observation optical system of the scope 
i, thus making it possible to adjust focusing on an observation 
image of the scope 1. 

[0019] Furthermore, the zoom lens 11 is connected to a 
zooming drive means 13. Herein, in the zoom lens 11, a 
plurality of composite lenses are lined up along the optical 
axis* in a lens unit. By the zooming drive means 13, the 
component lenses in the lens unit of the zoom lens 11 are shifted 
in the back and forth direction along the optical axis in the 
lens unit, thus making it possible to adjust zooming in on an 
observation image of the scope 1. 

[0020] In addition, the VAP 10 is constructed as shown in 
Figs. 2(A)-(C). Namely, as shown in Fig. 2(B), two circular 
cover glass sheets 14a and 14b are provided on this VAP 10. 
Between frame bodies 15a and 15b of these cover glass sheets 
14a and 14b, an extendable roughly cylindrical bellows portion 
16 is fitted. Furthermore, fluid 17 having high refractivity 
is filled in a space shielded between two circular cover glass 
sheets 14a and 14b and the bellows portion 16. 
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[0021] In addition, as shown in Fig. 2 (A) , roughly U-shaped 
two bearing portions 18a and 18b are provided on the frame body 
15b of one cover glass sheet 14b. These bearing portions 18a 
and 18b are arranged at positions which are distant by 90° in 
the circumferential direction of the frame body 15b. 

[0022] Furthermore, protruding portions 19a and 19b to be 
inserted into the respective bearing portions 18a and 18b are 
provided in a protruding condition on the frame body 15a of 
the other cover glass sheet 14a. The respective protruding 
portions 19a and 19b are pivotally supported so as to be 
rotatable around rotation axes 20a and 20b fitted on the 
respective bearing portions 18a and 18b. Thus, by the pivotal 
support portions between the respective projecting portions 
19a and 19b and the respective bearing portions 18a and 18b, 
two shaft portions 21a and 21b of the VAP 10 are formed. 

[0023] Two actuators 22a and 22b of the VAP 10 are provided 
on the opposite sides of the pivotal support portions 21a and 
21b of the frame bodies 15a and 15b of the respective cover 
glass sheets 14a and 14b. Since these two actuators 22a and 
22b are of identical construction, herein, the construction 
.of one actuator 22a is only described, and in tenns of identical 
portions of the other actuator 22b, an additional character 
of b is added to the identical numbers and a description thereof 
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will be omitted. 

[0024] Namely, a drive motor 23a fixed on the side of one 
frame body 15b is provided on the actuator 22a, The base end 
portion of a male screw member 24a is connected to this drive 
motor 23a. Furthermore, on the side of the other frame body 
15a, a nut member 2 5a to be screwed with the male screw member 
24a is connected via a support pin 2 6a. 

[0025] When one actuator 22a is driven, at a moment when 
the male screw member 24a is driven to rotate by the drive motor 
23a, the nut member 25a is driven to advance and retract in 
the axial direction of the male screw member 24a by a screwing 
advance action between the male screw member 24a and the nut 
member 25a, whereby the VAP 10 is driven to rotate around one 
shaft portion 21a and the apex angle between the two cover glass 
sheets 14a and 14b of the VAP 10 becomes variable. When the 
other actuator 22b is driven, similarly, the VAP 10 is driven 
to rotate around the other shaft portion 21b and the apex angle 
between the two cover glass sheets 14a and 14b of the VAP becomes 
variable . Thus , the VAP 10 becomes a prism where the apex angle 
between the two cover glass sheets 14a and 14b is variable and 
the angle of incident light can be changed with respect to the 
optical axis direction of the observation optical system of 
the scope 1. In addition, in the construction of Fig. 2(A), 
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the direction of incident light can be changed in the direction 
of the two vertical axes . 

[0026] In addition, the TV camera 3 is connected to a color 
extracting device 27 and a TV monitor 28, respectively. Herein, 
an output signal from a CCD inside the TV camera 3 is inputted 
into the TV monitor 28. Then, an endoscopic image observed 
by the scope 1 is displayed on the TV monitor 28 . Furthermore, 
the output signal from the CCD is also inputted into the color 
ex:tracting device 27. Then, the position of the color marker 
8 on the front end of the forceps 4 is detected in the endoscopic 
image observed by the scope 1. 

[0027] In addition, the focusing drive means 12 within the 
visual field converting adapter 2 is connected to a focusing 
control device 29, the zooming drive means 13 is connected to 
the zooming control device 30, and the two VAP actuators 22a 
and 22b of the VAP are connected to a VAP control device {control 
means) 31. Herein, a zooming/ focusing switch 32 is interposed 
between the focusing control device 29 and the zooming control 
device 30. Furthermore, the color extracting device 27, the 
focusing control means 29, and a tracking switch 33 are 
connected to the VAP control device 31, respectively. In 
addition, the tracking switch 33 and the zooming /focusing 
switch 32 are attached on a peripheral part of the grip portion 
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7 of the forceps 4 . 

[0028] Then, an output signal from the color extracting 
device 27 is inputted into the VAP control device 31. 
Furthermore, the output signal from the VAP control device 31 
is inputted into the focusing control device 29 and the two 
actuators 22a and 22b of the VAP 10 . Then, the two VAP actuators 
22a and 22b of the VAP 10 are controlled by the VAP control 
device 31 and an endoscopic image -shifting means 34 for varying 
the region of an endoscopic image to be observed by the CCD 
within the TV camera 3 is formed by the VAP 10 and the VAP control 
device 31. 

[00291 Now, actions with the above-described construction 
will be described. First, when the endoscope device according 
to the present embodiment is in use, the incident light of an 
endoscopic image to be observed by the scope 1 passes through 
the focus lens 9, the VAP 10, and the zoom lens 11 within the 
visual field converting adapter 2 and is image-formed in an 
image pick-up element such as the CCD within the TV camera 3. 

[0030] Herein, as shown in Fig. 3 (A) , since an endoscopic 
image 35 of the scope 1 is enlarged by the zoom lens 11, an 
imaging part 36 to be imaged by the CCD within the TV camera 
3 becomes a part of the whole endoscopic image 35. 

[0031] In addition, when the VAP 10 is driven, at least one 



-15- 



of the two actuators 22a and 22b of the VAP 10 is driven by 
the VAP control device 27 . Accordingly, the apex angle of the 
VAP 10 is changed and the direction of the incident light which 
is made incident into the zoom lens 11 is tilted in, with respect 
to the optical axis, at leans one of two directions, that are, 
in Fig. 1, the up-and-down direction of the paper surface and 
the right and left direction which is vertical to the paper 
surface. At this time, in accordance with a change in the apex 
angle of the VAP 10, the imaging part 3 6 of the endoscopic image 
35 of the scope 1 to be formed in the CCD shifts. As a result, 
an endoscopic image in a condition as if the direction of the 
scope 1 were changed can be obtained. 

[0032] In addition, during observation through the scope 
1, the position of the color marker 8 at the front end of the 
forceps is detected in the endoscopic image of the scope 1 by 
the color extracting device 27. If hue and chroma saturation 
are used for this color detection, the color can be detected 
irrespective of brightness. 

[0033] In this condition, when the tracking switch 33 is 
pressed, the apex angle of the VAP 10 is calculated by the VAP 
control device 31 so that the color marker 8 is arranged at 
the center of the picture of the imaging part 36 of the 
endoscopic image 35, and the two actuators 22a and 22b of the 
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VAP 10 are controlled. Thus^ the apex angle of the VAP 10 is 
changed and, as shown in Fig. 3 (B) , the color marker 8 is shifted 
to the central position O of the picture of the imaging part 
36 of the endoscopic image 35. 

[0034] Herein, when the apex angle of the VAP 10 is chainged, 
the optical path length of the endoscopic image 3 5 in the visual 
field converting adapter 2 changes, therefore, an order is 
issued so that the amount of change in the optical path length 
due to the VAP control device 31 is compensated by driving the 
focus lens 9 by the focusing control device 29. 

[0035] In addition, when the zooming/ focusing switch 32 is 
operated, a control signal is outputted to the focusing control 
device 29 and the zooming control device 30, respectively, and 
by the focusing drive means 12 and the zooming drive means 13 
thereof, the focusing position and zooming position are varied, 

[0036] Therefore, according to the device of the above- 
described construction, the following effects are provided. 
Namely, by providing, in the visual field converting adapter 
2, the endoscopic image- shifting means 34 comprising a VAP 10 
for changing the angle of incident light with respect to the 
optical axis direction of an observation optical system and 
the VAP control device 31 for controlling the amount of change 
in the angle of incident light due to this VAP 10 and changing, 
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by the VAP 10, the position of the region (imaging part 36) 
of the endoscopic image 3 5 which is formed in the CCD inside 
the TV camera 3, the region (imaging part 36) of the endoscopic 
image 35 to be observed by the CCD in the TV camera 3 can be 
varied, therefore, without changing the position of the scope 
1, the visual field (imaging part 36) of the endoscopic image 
of the scope 1 can be shifted according to operator's will. 
Thus, the assistant is released from the operation with the 
scope 1 and also the operator can change the visual field of 
the endoscopic image of the scope 1 without problems, whereby 
the operational ity of the scope 1 can be enhanced compared to 
the prior arts. 

[0037] In addition, since the visual field (imaging part 
36) of the endoscopic image 35 of the scope 1 can be shifted 
in a condition where the CCD in the TV camera 3 remains fixed 
at a set position, large TV cameras such as a 3CCD camera or 
a high-definition camera can be used. Furthermore, unlike the 
case where the CCD is shifted, since wiring such as an image 
cable and the like do not move, durability is high. 

[0038] In addition. Figs. 4 (A) and (B) show a second 
embodiment of the present invention. The present invention 
is provided by modifying the construction of the visual field 
converting adapter 2 of the first embodiment (refer to Fig. 
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1 through Figs. 3 (A) and (B) ) as follows. 

[0039] Namely, in a visual field converting adapter 41 of 
the present embodiment, the VAP 10 of the first embodiment is 
replaced with two liquid crystal prisms 42a and 42b and also 
the VAP actuators 22a and 22b and the VAP control device 31 
of the first embodiment are replaced with a liquid crystal prism 
control device 43, respectively. Excluding these, a 
construction which is the same as that of the first embodiment 
is' employed. 

[0040] In addition, the liquid crystal prisms 42a and 42b 
are each of a construction where, as shown in Fig. 4(B), TN 
liquid crystal 44 is inserted in a space between a pair of flat 
plate-lilce transparent electrodes 43a and 43b disposed on two 
sides of a roughly triangular shape. Herein, on the liquid 
crystal side planes of the respective transparent electrodes 
43a and 43b, rubbings which are, respectively, tilted by 90° 
have been applied. 

[0041] Furthermore, in the present embodiment, the 
direction of the incident . light which is made incident into 
the zoom lens 11 in the visual field converting adapter 2 is 
changed, with respect to the optical axis, in two directions 
that are the up-and-down direction and the right and left 
direction, therefore, the device is used in an arrangement 
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where the direction of the two liquid crystal prisms 42a and 
42b is turned by 90° with respect to the optical axis. 

[0042] During non-electric conduction, the major axes of 
liquid crystal molecules of the TN liquid crystal 44 in the 
respective liquid crystal prisms 42a and 42b are parallel to 
the substrates of the respective transparent electrodes 43a 
and 43b, and during electric conduction, the major axes of the 
liquid crystal molecules become vertical to the substrates of 
the respective transparent electrodes 43a and 43b, thus 
refractivity changes. At this time, by changing voltage 
applied to the respective transparent electrodes 43a and 43b, 
refractivity can be continuously varied. Furthermore, since 
changes in refractivity of the respective liquid crystal prisms 
42a and 42b occur due to abnormal light, a polarizing plate 
is provided on the incidence side transparent electrode 43a 
of the respective liquid crystal prisms 42a and 42b. 

[0043] Therefore, according to the device of the above- 
described construction, the following effects are provided. 
Namely, in the present embodiment, since the two licju id crystal 
prisms 42a and 42b are used as incident angle-varying factors, 
by changing voltage applied to the transparent electrodes 43a 
and 43b of the respective liquid crystal prisms 42a and 42b 
and continuously varying the refractivity, the angle of the 
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incident light of the endoscopic image formed in the CCD in 
the TV camera 3 can be changed. Accordingly, in the present 
embodiment, as well, effects that are the same as those of the 
VAP 10 of the first embodiment can be obtained. 

[0044] Furthermore, in the present embodiment, unlike the 
VAP 10 of the first embodiment, it is unnecessary to especially 
use a mechanical drive part corresponding to the VAP actuator 
22a and 22b which, change the apex angle between the two cover 
glass sheets 14a and 14b, therefore the whole visual field 
converting adapter 41 can be made compact and this provides 
advantages in durability and maintenance. 

[0045] In addition, Fig. 5(A) shows a first modification 
of the liquid crystal prisms 42a and 42b of the second 
embodiment. A liquid crystal prism 51 of the present 
modification is of a construction where TN liquid crystal 53 
is interposed between parallel transparent electrodes 52a and 
52b, which are arranged so as to. be isolated from and opposed 
to each other. Furthermore, the transparent electrodes 52a 
and 52b of the liquid crystal prism 51 of the present 
modification are formed by resistance elements. Then, by 
continuously changing voltage applied to the transparent 
electrodes 52a and 52b, the ref ractivity of the liquid crystal 
prism 51 can be continuously changed, thus a prism equivalent 
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to the liquid crystal prisms 42a and 42b of the second 
embodiment can be constructed. 

[0046] In addition, Fig. 5(B) shows a second modification 
of the liquid crystal prisms 42a and 42b of the second 
embodiment. A liquid crystal prism 61 of the present 
modification is provided by modifying the transparent 
electrodes 52a and 52b of the liquid crystal prism 51 of the 
first modification (refer to Fig. 5(A)) as follows. Namely, 
in the present modification, electrode plates 62 of the 
transparent electrodes 52a and 52b are subdivided into strip 
shapes and a voltage that is. different for each subdivided 
electrode factors 62a is applied. In this case, as well, 
effects that are the same as those of the liquid crystal prisms 
51 of the first modification can be obtained. 

[0047] In addition. Fig. 6 shows a modification of the visual 
field converting adapter 41 of the endoscope device of the 
second embodiment (refer to Figs. 4 and Figs. 5 (A) and (B) ) . 
In a visual field converting adapter 71, compensating prisms 
72a and 72b for compensating for the angle of the optical path 
which curves at the respective liquid crystal prisms 42a and 
42b are provided on the emitting light path side of the two 
liquid crystal prisms 42a and 42b of the visual field converting 
adapter 41 of the second embodiment. In this case, shifting 
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of the optical axis of the optical path in the visual field 
converting adapter 71 from the optical axis direction of the 
scope 1 due to the liquid crystal prisms 42a and 42b can be 
compensated and the TV camera 3 can be arranged in a straight 
line along the optical axis direction of the scope 1. 

[0048] In addition. Figs. 7(A) and (B) show a third 
embodiment of the present invention. In the present 
embodiment, in place of the visual field converting adapter 
2 and the TV camera 3 of the first embodiment {refer to Fig. 
1 through Figs. 3 (A) and (B) ) , a 3D camera 81 having a visual 
field converting function is provided and this 3D camera 81 
is attached to the scope 1. 

[0049] Inside the 3D camera 81, a VAP 82 as an incident 
angle-varying factor, a focus lens 83, and a zoom lens 84 are 
lined up in order along the optical axis of the observation 
optical system of the scope 1 . 

[0050] Furthermore, on the emitting light path side of the 
zoom lens 84, a pupil dividing optical system 85 for dividing 
parallax between right and left is disposed. In this pupil 
dividing optical system 85, a pair of left and right 
image-forming lenses 86L and 86R and a pair of left and right 
image pick-up elements 87L and 87R, which are independent 
respectively, are provided. In addition, the VAP 82 is driven 
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by two actuators 88a and 88b which are similar in construction 
to the two actuators 22a and 22b of the first embodiment. 

[0051] ■ In addition, as shown in Fig. 7(B), a HMD (head mount 
display) 89 is mounted on the head portion H of a user (operator) . 
Left and right liquid crystal displays 90a and 90b and a gyro 
sensor 91 are provided on this HMD. Herein, the liquid cirystal 
displays 90a and 90b of the HMD 89 are connected to the left 
and right image pick-up elements 87L and 87R via a CCU (camera 
control unit) (unillustrated) . 

[0052] Now, actions with the above -de scribed construction 
will be described. When the endoscope device of the present 
embodiment is used, incident light of an endoscopic image to 
be observed by the scope 1 is, after the direction of the optical 
path is bent by the VAP 82 within the 3D camera 81, made 
incident into the zoom lens 84 through the focus lens 83. 

[0053] Furthermore, the endoscopic image from the scope 1 
to be emitted from the zoom lens 84 is formed in the left and 
right image pick-up elements 87L and 87R, respectively, as 
images having parallax between the right and left by the left 
and right image- forming lenses 86L and 86R. 

[0054] The images of the left and right image pick-up 
elements 87L and 87R of the 3D camera 81 are displayed on the 
liquid crystal displays 90a and 90b of the HMD 89 by the CCU 
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and an endoscopic image within the observation field of the 
scope 1 is stereoscopically observed. At this time, up- 
and-down/ rightward and leftward movements of the head portion 
H of the operator carrying out observation are detected by the 
gyro sensor 91 of the HMD 89. By driving the VAP 82 according 
to a detection signal from this gyro sensor 91, the observation 
field of the scope 1 to be displayed on the liquid crystal 
displays 90a and 90b of the HMD 89 can be changed in response 
to the movement of the head portion H of the operator . 
Therefore, the operator can observe a stereoscopic image of 
the inside of the body cavity with the sensation as if he/she 
were actually visually observing the part to be treated inside 
the body cavity. 

[0055] Accordingly, in the device of the above-described 
construction, the VAP 82 as an incident angle-varying factor 
is disposed in the 3D camera 81, therefore, similar to the first 
embodiment, without changing the position of the scope 1, the 
visual field of the endoscopic image of the scope 1 can be 
shifted according to the operator ' s will and the operationality 
of the scope 1 can be enhanced compared to the prior arts. 
Moreover, in particular, the present embodiment has an effect 
such that a 3D scope system capable of converting the visual 
field can be constructed. 
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[0056] In addition. Fig. 8 shows a fourth embodiment of the 
present invention. In the present embodiment, the direction 
of the optical path in the 3D camera 81 is changed by, in place 
of the VAP 82 if the third embodiment (refer to Figs. 7 (A) and 
(B) ) , two mirrors 101a and 101b, whereby the position of an 
endoscopic image of the scope 1 is changed. 

[0057] Furthermore, the two mirrors 101a and 101b are 
attached to rotation axes 102a and 102b of a rotating actuator 
such as a stepping motor and the rotation angles can be 
controlled. Herein, one first mirror 101a is attached to the 
rotation axis 101a, which is vertical to the paper surface. 
This first mirror 101a rotates around the rotation axis 102a, 
whereby the direction of the optical path in the 3D camera 81 
can be turned in the up-and-down direction of Fig. 8. 

[0058] Also, the other second mirror 101b is attached to 
the rotation axis 102b, which is provided by extending in the 
up-and-down direction of Fig. 8. This second mirror 101b 
rotates around the rotation axis 102b, whereby the direction 
of the optical path in the 3D camera 81 can be turned in the 
right and left direction of Fig. 8. 

[0059] In addition, in the present embodiment, a VAP 103 
which changes the direction of the endoscopic image only in 
one direction is provided between the zoom lens 84 of the third 
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embodiment and the right image- forming lens 86R. This VAP 103 
is connected to a VAP actuator 104. The direction of the 
endoscopic image which is imaged on the right image pick-up 
element 87R is fine-adjusted by this VAP 103. Thereby, when 
changing the angle of convergence (difference in the direction 
of visual fields to be observed) of the 3D scope, the 
relationship between the angle of convergence and a 
stereoscopic effect, which is different among individuals, can 
be compensated. 

[0060] Therefore, in the device of the above -described 
construction, not only can effects similar to those of the third 
embodiment be obtained, but also in the present embodiment, 
in particular, the VAP 103, which changes the direction of the 
endoscopic image in only one direction, is provided between 
the zoom lens 84 and the right image- forming lens 86R, therefore, 
a 3D scope system where the angle of convergence is controllable 
and the visual field is convertible can be constructed. 
Accordingly, the direction of the endoscopic image to be imaged 
on the right image pick-up element 87R by the VAP 103 is 
fine-adjusted, whereby an effect is provided such that the 
relationship between the angle of convergence and a 
stereoscopic effect, which is different among individuals, can 
be compensated. 




[0061] In addition, Fig. 9 shows a fifth embodiment of the 
present invention. In the present embodiment, a 3D scope 
system and a visual field converting system can be selectively 
changed over for use. 

[0062] Namely, in the endoscope device of the present 
invention, as shown in Fig. 9, a camera head 112 where a 3D 
scope system and a visual field converting system can be 
selectively changed over for use is detachably attached to a 
direct vision- type hard scope 111 such as, for example, an 
abdomino scope. In this camera head 112, two left and right 
optical systems 113a and 113b are provided. 

[0063] Herein, first prisms 114a and 114b for dividing the 
endoscopic image from the scope 111 into the left and right 
optical systems 113a and 113b are disposed at a coupling portion 
of the scope 111 onto the observation optical system in the 
camera head 112 . 

[0064] In addition, a diaphragm plate 115 which is inser table 
and withdrawable into and from the optical path is disposed 
between the first prisms 114a and 114b and the observation 
optical system of the scope 111. On this diaphragm plate 115, 
two diaphragm opening portions 116a and 116b which correspond 
to right and left human pupils are formed. 

[0065] Furthermore, in the left optical system 113a, a second 
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prism 117a which totally reflects light from the first prism 
114a side at a right angle, a left-eye zoom lens 118a, and a 
left-eye image pick-up element 119a are provided. Herein, the 
left-eye image pick-up element 119a is fitted to an image 
pick-up element shifting mechanism 120. Then, by this image 
pick-up element shifting mechanism 120, the left-eye image 
pick-up element 119a is supported so as to be shif table upward, 
downward, rightward, and leftward with respect to the optical 
axis . 

[0066] In addition, in the right optical system 113b, a 
second prism 117b which totally reflects light from the first 
prism 114b side at a right angle, a right-eye lens 118b, and 
a right-eye image pick-up element 119b are provided. 

[0067] Furthermore, the left-eye image pick-up element 119a 
is connected to the input end of a first CCU 121 and the 
right-eye image pick-up element 119b is connected to the input 
end of a second CCU 122. Herein, a 2D monitor 123 as a general 
two-dimensional TV monitor and a scan converter 124 are 
connected to the output end of the first CCU 121, respectively. 

[0068] In addition, the scan converter 124 and a color 
extracting device 125 are connected to the output end of the 
second CCU 122, respectively. Furthermore, the output end of 
the scan converter 124 is connected to a 3D monitor 126 which 
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can carry out a three-dimensional {3D) display. 

[0069] In addition, a drive mechanism (unillustrated) of 
the diaphragm plate 115 is connected to a diaphragm control 
portion 127 . By this diaphragm control portion 127 , insertion 
and withdrawal of the diaphragm plate 115 into and from the 
optical path are controlled. 

[0070] In addition, a drive, mechanism (unillustrated) of 
the zoom lens 118a is connected to a zooming control portion 
128. By this zooming control portion 128, zooming movement 
of the zoom lens 118a is controlled. 

[0071] In addition, the image pic]c-up element shifting 
mechanism 120 is connected to an image pic)c-up element shifting 
mechanism control portion 129. Furthermore, the color 
extracting device 125 is connected to the image picJc-up element 
shifting mechanism control portdon 129 . By this image piclc-up 
element shifting mechanism control portion 129, the movement 
of the left-eye image piclc-up element 119a for shifting upward, 
downward, rightward, and leftward with respect to the optical 
axis is controlled. 

[0072] In addition, the diaphragm control portion 127, the 
zooming control portion 128, and the image pick-up element 
shifting control portion 129 are connected to a controller 130 
which outputs an order signal to each thereof. Furthermore, 
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a changeover switch 131 for changing over between the 3D scope 
system and visual field converting system is connected to this 
controller 130. 

[0073] Now, actions with the above- described construction 
will be described. When the endoscope device according to the 
present embodiment is used, first, either the 3D scope system 
or visual field converting system is selected by operating 
changeover switch 131. 

• [0074] Herein, if the 3D scope system is selected by the 
changeover switch 131, control signals to be outputted from 
the controller 130 are inputted into the diaphragm shifting 
control portion 127, the zooming control portion 128, and the 
image pick-up element shifting control portion 129, 
respectively. Then, by the diaphragm shifting control portion 
127, the diaphragm plate 11-5 is inserted into the optical path 
leading from the scope 111. Furthermore, the zoom lens 118a 
is set to a magnification which is the same as that of the 
right-eye lens 118b by the zooming control portion 128 and the 
driving amount of the image pick-up element shifting mechanism 
120 is set by the image pick-up element shifting control portion 
129. At this time, the driving amount of the image pick-up 
element shifting mechanism 120 is set so that the center of 
the left-eye image pick-up element 119a coincides with the 
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optical axis of the left eye side optical system 113a. In this 
condition, the following actions such as a 3D scope system are 
carried out. 

[0075] When the device is operating as a 3D scope system 
as such, light {an endoscopic image) from the scope 111 is 
divided into the left and right optical paths, which correspond 
to the parallax between the left and right eyes, by the 
diaphragm plate 115, the first prisms 114a and 114b and the 
second prisms 117a and 117b. At this time, the light (an 
endoscopic image) which has been made incident into the left 
optical system 113a passes through one diaphragm aperture 
portion 116a of the diaphragm plate 115, the first prism 114a, 
the second prism 117a, and the left-eye zoom lens 118a, in order, 
and is image-formed in the left-eye image pick-up element 119a. 
Furthermore, the light (an endoscopic image) which has been 
made incident into the right optical system 113b passes through 
the other diaphragm aperture portion 116b of the diaphragm 
plate 115, the first prism 114b, the second prism 117b, and 
the right-eye lens 118b, in order, and is image-formed in the 
right-eye image pick-up element 119b. 

[0076] In addition, the endoscopic image which has formed 
in the left-eye image pick-up element 119a is converted into 
a picture signal, then inputted into the first CCU 121. 



-32- 




similarly, the endoscopic image which has formed in the 
right-eye image pick-up element 119b is converted into a 
picture signal,, then inputted into the second CCU 122. Then, 
the image data, which has been image- formed in the left -eye 
image pick-up element 119a and the right-eye image pick-up 
element 119b and converted to picture signals which correspond 
to the left and right eyes, passes through the first CCU 121 
and the second CCU 122 and is inputted into the scan converter 
124. Image signals are generated by this scan converter 124 
so that a left picture or a right image is alternately displayed 
on each screen, and an image is displayed on the 3D monitor 
126. 

[0077] Additionally, a liquid crystal filter 
(unillustrated) whereby the polarizing direction from the 
screen changes according to a changeover of the image signals 
is fitted on the screen of the 3D monitor 126. Then, the 
operator, who is wearing glasses containing polarizing plates 
which are different in the polarizing surface between the left 
and right eyes, visually checks a screen display on the 3D 
monitor 126, thereby enabling the scope 111 to stereoscopically 
observe the endoscopic image. 

[0078] Herein, the magnification of the left-eye zoom lens 
118a can be changed and used for fine adjustment the 
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magnification for both left and right eyes, and it is also 
possible to adjust the visual field angle of stereoscopic 
vision by slightly shifting the position of the left-eye image 
pick-up element 119a. 

[0079] Meanwhile, if .the visual field converting system is 
selected by the changeover switch 131, a control signal to be 
outputted from the controller 130 is inputted into the 
diaphragm shifting control portion 127, and by this diaphragm 
control portion 127, the diaphragm plate 115 is extracted and 
removed from the optical path leading from the scope 111 and 
shifted to a position distant from this optical path. In this 
condition, the following actions such as a visual field 
converting system are carried out. 

[0080] When the device is operating as a visual field 
converting system as such, light (an endoscopic image) from 
the scope 111 is divided into two optical paths by the first 
prisms 114a and 114b and the second prisms 117a and 117b. 

[0081] At this time, the light (an endoscopic image) which 
has been made incident into the right optical system 113b passes 
through the first prism 114b, the second prism 117b, and the 
lens 118b, in order, and is image- formed in the image pic]c-up 
element 119b. In this image pic]c-up element 119b, an 
endoscopic image of the whole visual field of the scope 111 
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has been formed. 

[0082] In addition, the light (an endoscopic image) which 
has been made incident into the left optical system'llSa passes 
through the first prism 114a, the second prism 117a, and the 
zoom lens 118a, in order, and is image-formed in the image 
pick-up element 119a. In this case, in the image pick-up 
element 119a, a partial endoscopic image which was enlarged 
by the zoom lens 118a has been formed. Then, by changing the 
position for cutting out the endoscopic image by the image 
pick-up element shifting mechanism 120, the visual field of 
the endoscopic image to be displayed on the 2D monitor 123 can 
be modified. 

[0083] In addition, an output signal from the second CCU 
122 is inputted into the color extracting device 125, which 
performs color extraction indicated in the first embodiment. 
The output signal from this color extracting device 12 5 is 
inputted into the image pick-up element shifting control 
portion 129, which controls the image pick-up element shifting 
mechanism 120. At this time, the position of the color marker 
8 on the front end portion of the forceps 4 in the image is 
detected from the picture signal to be sent -from the second 
CCU 122 to the color extracting device 125, whereby the position 
of the forceps 4 in the endoscopic image is obtained. In 
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response to said position, by controlling the movement of the 
image pick-up element shifting mechanism 120 so that the 
position of the color marker 8 is arranged at the central 
portion of the image pick-up element 119a by the image pick-up 
element shifting control portion 129, the visual field of the 
endoscopic image is converted so that, on the screen of the 
2D monitor 123, the forceps 4 are arranged at the central 
position . 

■ [0084] Therefore, in the device with the above-described 
construction, the following effects can be obtained. Namely, 
the camera head 112 where the 3D scope system and the visual 
field converting system can be selectively changed over for 
use is detachably attached to the scope 111 and it. is made 
possible to select either the 3D scope system or visual field 
converting system by operating the changeover switch 131, thus 
the 3D scope system and the visual field converting system can 
be selectively changed over as the need arises for use. 

[0085] ' In addition, when the device is used as a 3D scope 
system, by setting the driving amount of the image pick-up 
element shifting mechanism 120 by the image pick-up element 
shifting control portion 129, an adjustment of the angle of 
convergence can be easily carried out. 

[0086] Furthermore, when the device is used as a visual field 
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converting system, even if an image of the front end portion 
of the forceps 4 does not exist on the screen of the 2D monitor 
123, tracking is possible so that the visual field of the 
endoscopic image is converted so that the front end portion 
of the forceps 4 .is arranged at the screen central position 
of the 2D monitor 123. 

[0087] However, the present invention is not limited to the 
above-mentioned embodiments and as a matter of course, it can 
be embodied in various forms without departing from the scope 
of the invention. Now, other characteristic technical matters 
are appended as follows. 

[0088] Appendixes 

(Appendix 1) An endoscope device comprising an endoscope, 
an image pick-up device, an image- forming means forming a part 
or the whole of an observation image in the image pick-up means, 
and in said image-forming means, a variable prism for changing 
the angle of a light beam from the endoscope up-and-down, right 
and left directions with respect to the optical axis direction 
and a control means for controlling the amount of change in 
the light beam angle of the variable prism, wherein 

by changing the position of an endoscopic image to be formed 
in the image pick-up means by said variable prism, the region 
of the endoscopic image to be observed by the image pick-up 
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means can be varied. 

[0089] (Appendix 2) An endoscope device as set forth in 
Appendix 1, wherein 

the variable prism is a variable angle prism using a fluid 
refractive substance. 

(Appendix 3) An endoscope device as set forth in Appendix 
1, wherein 

the variable prism is constructed by using a substance which 
can vary the refractive index. 

[0090] (Problem to be solved by Appendix 3) In the method 
of Japanese Unexamined Patent Publication No. Hei-7- 115995, 
wherein an image piclc-up element is shifted on a plane by a 
mechanism using a stepping motor and feed screws and in the 
method using a mirror, since a drive mechanism such as the image 
piclc-up element and the mirror is necessary, there is a problem 
in that providing reliability equivalent to that of a camera 
without a mechanical drive mechanism is difficult. 

[0091] (Object of Appendix 3) To realize a visual 
field-converting camera having high reliability. 
(Means for solving the problem of Appendix 3 and Actions) By 
means of a prism which changes the direction in which a light 
beam curves by electrically converting the refractive index, 
the position of an endoscopic image to be formed in the image 
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pick-up means is changed. 

[0092] (Appendix 4) An endoscope device as set forth in 
Appendix 1, wherein 

the variable prism is composed of liquid crystal and 
transparent electrodes and a variable prism control means 
controls voltage applied to the transparent electrodes. 

[0093] (Appendix 5) An endoscope device as set forth in 
Appendix 1, wherein 

■ a plurality of variable prisms are used along the optical 
axis, and at least two thereof have an apex angle in the 
direction perpendicular to the optical axis, 

[0094] (Object of Appendixes 1 through 5) To realize, with 
a small size, a visual field-converting camera using a 
large-sized and heavy-weight image pick-up means such as a 3CCD 
camera, an HDTV camera, and an invisible light 
(infrared/ultraviolet) camera and the like. 

[0095] (Means for solving the problem of Appendixes 1 though 
5 and Actions) By a variable prism which is provided for an 
image- forming means for forming an endoscopic image in an image 
pick-up means and changes the angle of a light beam in the 
up-and-down, right and left directions with respect to the 
optical axis, the position of an endoscopic image to be formed 
in the image pick-up means is converted, whereby the region 
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of the endoscopic image to be observed by the image pick-up 
means can be varied. 

[0096] (Appendix 6) An endoscope device comprising a scope, 
an image pick-up means, and an image-forming means, wherein 
at least a part of the image- forming means can be attachably 
and detachably separated from the image pick-up means, an image 
forming position variable means which changes the position of 
an endoscopic image to be formed in the image pick-up means 
is provided in the separated image-forming means, and the 
region of the endoscopic image to be observed by the image 
pick-up means can be varied by the image- forming position 
variable means. 

[0097] (Appendix 7) An endoscopic device as set forth in 
Appendix 6, wherein 

a movable mirror is provided in the image- forming position ' 
variable means . 

(Appendix 8) An endoscopic device as set forth in Appendix 
6 , wherein 

a variable prism is used for the image-forming position 
variable means . 

[0098] (Themes to be solved by Appendixes 6 through 8) In 
the method disclosed in Japanese Patent Application No. 
Hei-7-115995, since the device is constructed by a camera head 
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wherein the image pick-up element and the visual field 
converting means are unified, a camera for a surgical endoscope 
device which is constructed with a general combination of an 
endoscope, image- forming adapter, and a camera cannot be 
diverted thereto. In addition, for alternation of camera 
generations, it becomes necessary to repurchase the whole 
camera head. Furthermore, high-tech cameras such as 
commercially available 3CCD cameras, HDTVs, II cameras, and 
invisible light cameras cannot be diverted. 

[0099] (Object of Appendixes 6 through 8) To realize a visual — 
field converting function by various external cameras such as 
3CCD cameras, HDTV cameras, and invisible light 
(infrared/ultraviolet) cameras and the like. 

(Means for solving the problem of Appendixes 6 though 8 and 
Actions) By separating the image forming means with a visual 
field converting function built-in from the image pick-up means , 
various external cameras can be used. 

[0100] (Appendix 9) A stereo-endoscope device comprising 
an endoscope and a stereo image pick-up means which obtains 
left and right images by a magnifying observation optical 
system for an endoscopic image and a light beam from the 
magnifying observation optical system, wherein 

in the magnifying observation optical system, a means for 
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varying the direction of the light beam and said light beam 
direction variable means are provided. 

[OlOi] {Appendix 10) A stereo-endoscope device as set forth 
in Appendix 9, wherein 

the light beam direction variable means is constructed by 
using two or more mirrors. 

(Appendix 11) An endoscope device as set forth in Appendix 
9 , wherein 

• the light beam direction variable means is a variable angle 
prism using a fluid refractive substance. 

[0102] (Appendix 12) An endoscope device as set forth in 
Appendix 9, wherein 

the light beam direction variable means is constructed by 
using a substance which can vary refractive index. 

(Prior Arts of Appendixes 1 through 12) In general, 
endoscopic surgery is known, wherein an operating tool and an 
endoscope are separately inserted into the body cavity of a 
patient, an image of the front end portion of the operating 
tool inserted in the body cavity is captured within the field 
of observation of the endoscope, and while observing a 
treatment condition of an affected part by the operating tool 
by means of the endoscope, the treatment operation is performed. 
As an endoscope device used in this type of endoscopic surgeiry, 
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Japanese Unexamined Patent Publication No. Hei-6-30896 has 
been disclosed. According thereto, an endoscope is held by 
a robot arm and the position of the endoscope can' be changed 
based on an operator's order. Thus, an assistant, who priorly 
had held the endoscope is released from assisting and the 
operator can freely change the visual field of the endoscope 
into his/her desirable direction. 

[0103] Meanwhile, in Japanese Patent Application No. 
Hei-7-115995, a method wherein the visual field of the 
endoscope is freely converted without using a robot arm has 
been disclosed. In this method, by shifting a partial image 
pick-up optical system of the endoscope by an actuator, the 
image pick-up range of an image of the endoscope is changed. 
Since a movable part which moves a partial image pick-up optical 
system is disposed inside the endoscope camera device, danger 
due to device movement is small and safety is high. Since the 
device is small-sized and is used in place of a combination 
of an ordinal endoscope and a TV camera, handling thereof is 
easy. In addition, the visual field of the endoscope can be 
converted by detecting the front end of the forceps and it is 
easy for the operator to convert the visual field during 
surgery. 

[0104] In Japanese Patent Application No . Hei-7-115995, an 



-43- 



# 



image pick-up element- shifting mechanism for shifting the 
image pick-up element in parallel by means of a stepping motor 
and feed screws has been disclosed. Furthermore, a method has 
been disclosed, wherein the range of an endoscopic image to 
be formed in an image pick-up element is changed by tilting 
the optical axis of the image pick-up optical system by means 
of a mirror. 

[0105] In addition, currently, as a camera for endoscopic 
surgery, a small- si zed camera employing a construction where 
only one small-sized CCD is disposed within the image pick-up 
optical system is mostly used. However, lately, useful but 
large-sized cameras, that are 3CCD cameras where three 
independent CCDs are used for respective RGB colors for an 
improvement in picture quality of an endoscopic image, 
high-definition (HDTV) cameras where resolution that is two 
times as high as that of the prior arts or more is realized, 
highly sensitive image intensifier cameras for. observing 
feeble light in fluorescent observation and the like, or 
special observation cameras such as infrared cameras, 
ultraviolet cameras and the like, have been put into practical 
use. 

[0106] In addition, in Japanese Unexamined Publication No, 
Sho-61-223819 , an optical system has been disclosed, wherein 
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a variable angle prism formed of a prism filled with fluid 
having high ref ractivity is used to compensate for hand-shaking 
in a video camera. 

[0107] In addition, in Japanese Unexamined Publication No. 
Hei-2-148013 , a method has been disclosed, wherein the visual 
field direction of an optical system provided on the front end 
portion of a soft mirror is converted by means of a liquid 
crystal prism whose refractivity changes depending on the 
voltage. 

[0108] (Themes to be solved by Appendixes 1 through 12) In 
Japanese Unexamined Patent Publication No . Hei-6-30896, there 
is a possibility that the robot arm holding the endoscope may 
interfere with the operator, patient, peripheral devices and 
the like. There is a possibility that due to an unintended 
action of a robot, the patient is injured. The size is large 
and disadvantages in carriage, facilities installation, and 
sterilization exist. 

[0109] In Japanese Unexamined Patent Publication No. 
Hei-7-115995, there are many advantages such that the device 
is extremely safe, small-sized, and can be replaced by an 
ordinal endoscope and a TV camera. However, in a method, 
wherein the image pick-up element is shifted on a plane by a 
mechanism using a stepping motor and feed screws, if the image 
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pick-up device increases in size, the overall image pick-up 
device shifting mechanism increases in size, thus this is 
impractical. Therefore, in devices which employ larger-sized 
image pick-up elements such as 3CCD cameras. HDTV cameras, II 
cameras, invisible light cameras and the like, the visual field 
converting function cannot be easily realized. 

[0110] In addition, in the method employing a mirror, since 
it is unnecessary to shift an image pick-up element, it is easy 
to use a large-sized image pick-up element, however, a problem 
exists such that a drive mechanism of the mirror and the like 
increases in size and the overall camera becomes large. 

[0111] (Prior Arts of Appendixes 9 through 12) In Japanese 
Unexamined Patent Publication No. Hei- 8-1603 16 , a hard 
stereoscope has been disclosed, wherein a scope inserting 
portion is shared and light is, divided into left and right light 
fluxes at the vicinity of the eyepiece portion. . 

[0112] In Japanese Unexamined Patent Publication No. 
Hei-7-328024, a stereoscope which comprises two optical 
systems and image pick-up elements on the front end portion 
of a hard scope having a bendable portion and performs 
stereoscopic observation is disclosed. With this scope, by 
bending the bendable portion upward, downward, rightwards and 
leftward, the observation field can be changed without moving 
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the scope. 

[0113] {Themes to be solved by Appendixes 9 through 12) In 
order to change the visual field direction with the hard 
stereoscope of Japanese Unexamined Patent Publication No. 
Hei-8-160316 , a camera head having a visual field converting 
function as disclosed in Japanese Patent Application No. 
Hei-7 -115995 must be connected to each of the eyepiece portions 
for both eyes, therefore, construction is complicated and the 
device increases in size and cost, thus this is impractical. 

[0114] With the stereoscope which comprises two optical 
systems and image piclc-up elements on the front end portion 
of a hard scope having a bendable portion and performs 
stereoscopic observation, as disclosed in Japanese Unexamined 
Patent Publication No . Hei-7-328024 , the observation field can 
be changed by bending the bendable portion upward, downward, 
rightward, and leftward, however, a drawbac)c exists such that 
large-sized high-resolution image piclc-up elements cannot be 
used. Also in the camera head having a visual field converting 
function as disclosed in Japanese Patent Application No. 
Hei-7-115995 , observation can be performed by a zoom lens in 
a same manner as if the scope were advanced and retracted, 
however, in the method of Japanese Unexamined Patent 
Publication No. Hei-7-32 8024, a drawbaclc exists such that a 
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means for advancing and retracting the scope must be separately 
provided . 

[0115] .(Objects of Appendixes 9 through 12) To realize a 
visual field converting function in a 3D scope. 

(Means for solving the problem of Appendixes 9 through 12 
and Actions) An endoscope and a magnifying observation optical 
system are shared, a means for varying the light beam direction 
is provided in the magnifying observation optical system, a 
stereo image pick-up means for thereafter dividing and forming 
the light beam into left and right images, whereby making it 
possible to convert the visual field in a 3D scope. 

[0116] (Appendix 13) A stereo-endoscope which obtains left 
and right images by two optical systems, wherein a variable 
prism is provided in the middle of at least one optical system, 
thereby changing the angle of convergence of the left and right 
images . 

[0117] (Appendix 14) A stereo-endoscope as set forth in 
Appendix 13, wherein 

the variable prism is a variable angle prism using a fluid 
refractive substance. 

(Appendix 15) A stereo-endoscope as set forth in Appendix 

13 , wherein 

the angle of convergence and the observation image can be 



-48- 




adjusted in two directions, that is, the up-and-down direction. 

[0118] (Appendix 16) A stereo-endoscope as set forth in 
Appendix 13, wherein 

the variable prism is constructed by using a substance 
constructed by using a substance which can vary refractive 
index depending on voltage. 

(Prior arts of Appendixes 13 through 16) In Japanese Unexamined 
Patent Publication No. Hei-8-160316 , a hard stereoscope where 
a scope inserting portion is shared and in the vicinity of the 
eyepiece portion, light is divided into left and right light 
fluxes by pupil dividing mirrors has been disclosed, wherein 

the angle of convergence is changed by shifting the pupil 
dividing mirrors in parallel, whereby a stereoscopic effect 
of the observation field can be changed. 

[0119] (Problems to be solved by Appendixes 13 through 16) 
In such an endoscope as in Japanese Unexamined Patent 
Publication No. Hei-8-160316, wherein the angle of convergence 
is changed by shifting pupil dividing mirrors in parallel and 
a stereoscopic effect of the observation field is changed, a 
problem exists such that unless the pupil dividing mirrors are 
highly accurately slid, the up-and-down positional 
relationship between left and right images is disordered and 
stereoscopic observation is impossible. 
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[0120] (Objects of Appendixes 13 through 16) A stereo- 
endoscope device which can easily adjust the angle of 
convergence without a highly accurate mechanism.' 

(Means for solving the problems of Appendixes 13 through 
16 and Actions) 

An angle of convergence-adjusting mechanism is constructed 
by using a variable prism capable of bending light fluxes . 
Since the variable prism has a small rate for bending light 
fluxes compared to the ratio of change in the apex angle and 
refractive index, the angle of convergence can be easily 
fine-adjusted even if the variable means is not highly 
accurate . 

[0121] (Means for solving the problem of Appendix 16 and 
Actions) Since a prism which can vary the bending amount of 
light fluxes depending on voltage is used, no mechanical 
movement portion exists, therefore an accurate and highly 
reliable angle of convergence-adjusting mechanism can be 
realized. 

[0122] (Effects of Appendixes 1 through 16) A visual field 
converting endoscope device can be constructed by using a 
large-sized camera such as a 3CCD camera, a high-definition 
camera, or a special observation camera and, at the same time, 
with a small size. 
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[0123] (Appendix 17) An endoscope device comprising an 
endoscope and an image pick-up means for imaging a part or the 
whole of an observation image of the endoscope, "wherein 

an optical axis deflecting means which is arranged inside 
the image pick-up means and deflects the optical axis of an 
image- forming means of the image pick-up means and a control 
means for controlling the light deflecting means and changing 
the image pick-up range of the image pick-up means are provided. 

■ [0124] {Appendix 18) An endoscope device as set forth in 
Appendix 11, wherein 

the optical axis deflecting means is a variable angle prism 
which is formed of a fluid refractive substance and can vary 
the apex angle. 

[0125] (Appendix 19) An endoscope device as set forth in 
Appendix 17 , wherein 

the optical axis deflecting means is formed of a substance 
which can vary the refractive index. 

(Appendix 20) An endoscope device as set forth in Appendix 
17, wherein 

the optical axis deflecting means is formed of a pair of 
transparent electrodes and a liquid crystal interposed between 
these transparent electrodes and 

by applying voltage to the transparent electrodes, the 
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refractive index is changed. 

[0126] (Appendix 21) An endoscope device as set forth in 
Appendix 17, wherein 

the optical axis deflecting means is formed of a plurality 
of pairs of transparent electrodes and liquid crystal 
interposed between these transparent electrodes and 

by applying voltage to the respective pairs of transparent 
electrodes, refractive index is changed for each part. 

• [0127] (Appendix 22) An endoscope device as set forth in 
Appendix 20 or Appendix 21, wherein 

the optical axis deflecting means is formed of a triangular 
prism formed of transparent electrodes and. a liquid crystal 
interposed between these transparent electrodes . 

[0128] ' (Appendix 23) An endoscope device as. set forth in 
Appendix 20 or Appendix 21, wherein 

the optical axis deflecting means is formed of a plane- 
parallel prism formed of transparent electrodes and a liquid 
crystal interposed between these transparent electrodes . 

[0129] (Appendix 24) An endoscope device as set forth in 
Appendix 22, wherein 

a plurality of triangular prisms are used and arranged in 
a condition where the apex angles of at- least two triangle 
prisms are turned by 90° with respect to the optical axis of 
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the image- forming means. 

[0130] (Appendix 25) An endoscope device comprising an 
endoscope and an image-forming means for imaging a part. or the 
whole of an endoscopic image of the endoscope, wherein 

an optical axis-changing means which is provided inside the 
image pick-up means and changes the optical axis of an 
image- forming means of the image pick-up means and a control 
means for controlling the light- changing means and changing 
the image pick-up range of the image pick-up means are provided. 

[0131] (Appendix 26) An endoscope device as set forth in 
Appendix 25, wherein 

the optical axis -changing means is a variable angle prism 
which is formed of a fluid refractive substance and can change 
the apex angle . 

[0132] (Appendix 27) An endoscope device as set forth in 
Appendix 25, wherein 

the optical axis-changing means is a mirror which can shift 
in parallel to the optical axis of the image-forming means. 

(Appendix 28) An endoscope device comprising an endoscope 
and an image pick-up means for imaging an observation image 
of the endoscope, wherein 

a magnifying optical system for increasing the 
magnification of an observation image to be imaged in the image 
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pick-up means, a stereo image pick-up means which is arranged, 
inside the image pick-up means, behind the magnifying optical 
system and has optical paths symmetrically arranged for 
observing from left and right, and an optical axis-changing 
means which is arranged inside the image pick-up means and 
changes the optical axis of the magnifying optical system are 
provided. 

[0133] (Appendix 29) An endoscope device as set forth in 
Appendix 28, wherein 

the optical axis-changing means is a plurality of mirrors 
which can shift in parallel to the optical axis of the 
magnifying optical system. 

(Appendix 30) An endoscope device as set forth in Appendix 
28, wherein 

the optical axis-changing means is a variable angle prism 
which deflects the optical axis of the magnifying optical 
system, is formed of a fluid refractive substrate, and can 
change the apex angle. 

[0134] (Appendix 31) An endoscope device as set forth in 
Appendix 28, wherein 

the optical axis deflecting means is formed of a substance 
which can vary the refractive index. 

(Appendix 32) A stereo-endoscope device having two optical 
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paths symmetrically arranged for observing from left and right, 
wherein 

for changing the angle of convergence of the left and right 
images, an optical axis deflecting means which is arranged in 
one of the optical paths and changes the optical axis of this 
optical path and a control means for controlling the optical 
axis def lecting-means are provided. 

[0135] (Appendix 33) An endoscope device as set forth in 
Appendix 32, wherein 

the optical axis deflecting means is a variable angle prism 
which is formed of a fluid refractive substance and can change 
the apex angle . 

[0136] (Appendix 34) An endoscope device as set forth in 
Appendix 32, wherein 

the optical axis deflecting means is formed of a substrate 
which can vary the refractive index. 

(Appendix 3 5) An endoscope device as set forth in Appendix 
32, wherein 

the optical axis deflecting means is formed of a pair of 
transparent electrodes and a liquid crystal interposed between 
these transparent electrodes and 

by applying voltage to the transparent electrodes, the 
refractive index is changed. 
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[0137] 

[Effects of the Invention] According to the present invention, 
an endoscopic image- shifting means comprising an incident 
angle-varying factor for changing the angle of incident light 
with respect to the optical axis direction of an observation 
optical system and a control means for controlling the amount 
of change in the angle of incident light due to this incident 
angle-varying factor are provided and by changing, by the 
incident angle-varying ' factor , the position of an endoscopic 
image which is formed in an image pick-up means, the region 
of the endoscopic image to be observed by the CCD can be varied, 
thus miniaturization of visual field-converting cameras using 
large-sized and heavy-weight image piclc-up means such as SCCD 
cameras, HDTV cameras , invisible light (infrared/ultraviolet) 
cameras and the like can be realized. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A schematic constructional view of the overall 
endoscope device according to Embodiment 1 of the present 
invention. 

[Fig . 2 ] (A) is a perspective view showing the variable angle 
prism of the endoscope device according to Embodiment 1, (B) 
is a main part longitudinal section showing the pivotal support 
portion of two cover glass sheets of the variable angle prism, 
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and (C) is a perspective view showing the engaging portion 
between the movable member of the actuator of the variable angle 
prism and the pin of one cover glass frame. 

[Fig. 3] Shifting conditions of an endoscopic image 
according to Embodiment 1 are shown, wherein (A) is a plan view 
showing a condition before the endoscopic image shifts, and 
(B) shows a plan view showing a condition after the endoscopic 
image has shifted. 

■ [Fig. 4] (A) is a main part schematic constructional view 
of the endoscope device according to Embodiment 2 of the present - 
invention, and (B) is a schematic constructional view of the 
liquid crystal prism of the endoscope device according to 
Embodiment 2 . 

[Fig. 5] (A) is a schematic constructional view showing a 
first modification of the liquid crystal prism according to 
Embodiment 2, and (B) is a schematic constructional view 
showing the liquid crystal prism according to Embodiment 2 . 

[Fig. 6] A main part schematic constructional view showing 
a modification of the visual field converting adapter of the 
endoscope device according to Embodiment 2 . 

[Fig. 7] Embodiment 3 of the present invention is shown, 
wherein (A) is a schematic constructional view of the overall 
endoscope device, (B) is a main part schematic constructional 
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view showing the 3D camera. 

[Fig. 8] A main part schematic constructional view of the 
endoscope device according to Embodiment 4 of the present 
invention , 

[Fig. 9] A schematic constructional view of the overall 
endoscope device according to Embodiment 5 . 
[Description of Symbols] 
1 Scope 

2,' 41 Visual field converting adapter {image- forming means) 
3 TV camera 

10, 82 VAP (incident angle-varying factor) 
31 VAP control device (control means) 
34 Endoscopic image-shifting means 

42a, 42b Liquid crystal prism (incident angle-varying factor) 
43- Liquid crystal prism control device (control means) 
81 3D camera ( image- forming means) 
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1 29 Image pick-up device movement control portion 



